Economic Effects of Using Geothermal Waters in the Production of Flowers and Vegetables in Glasshouses  by Subić, Jonel et al.
 Procedia Economics and Finance  22 ( 2015 )  131 – 140 
Available online at www.sciencedirect.com
2212-5671 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and/or peer-review under responsibility of the Scientific Committee of ESPERA 2014
doi: 10.1016/S2212-5671(15)00241-5 
ScienceDirect
2nd International Conference ‘Economic Scientific Research - Theoretical, Empirical and 
Practical Approaches’, ESPERA 2014, 13-14 November 2014, Bucharest, Romania 
Economic effects of using geothermal waters in the production of 
flowers and vegetables in glasshouses 
Jonel Subića1*, Lana Nastića, Bojana Bekića 
a Institute of Agricultural Economics, 15, Volgina Street, Belgrade, 11060, Serbia 
  
Abstract 
Using geothermal waters in growing flowers and vegetables in the glasshouses represents the most modern form of production in 
sheltered areas, which enables the realization of a production cycle during the whole year, along with decreased energy costs. 
According to a study research, which was done in the area of South and East Serbia (first of all in the municipality of Vranje), in 
the paper were shown the economic effects of flowers and vegetables production, which can be expected by starting the 
production in modern glasshouses, along with the geothermal waters use. A basic goals of the research is to point out to 
peculiarities of flowers and vegetables production in the modern glasshouses, as well as to determine, based on the analysis of the 
gross reimbursement margin (gross financial result) in production of cut flowers (i.e. roses, gerbera and calla) and vegetables (i.e. 
tomato, cucumber and pepper), in which production line can be realized the best results. Accordingly, by making the analytical 
calculations based on the variable costs, was determined that the best results can be expected for roses (cut flowers production 
line) and tomato (vegetable production line). 
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1. Introduction 
Research activities are directed toward analysis of production of certain plants (cut flowers and vegetables) in 
glasshouses, under assumption that the glasshouse is heated by water from geothermal springs2. Considering the 
necessity of constant optimal temperature (Popescu, 2014a), water should be additionally heated during winter 
season, if necessary.    
As stated Subić, Nastić & Potrebić (2013), which analyzed production of vegetables in a glasshouse heated by 
geothermal water, by production of vegetables out of season, family farm is going to achieve significantly higher 
revenue, due to higher prices of vegetable crops (especially cucumber and tomato) out of season, in compare to 
prices of the same crops during seasonal production.  
Many factors impact plants growth and development in a glasshouse, and thus yield: temperature, relative 
humidity, carbon dioxide, illumination, oxygen, pH of a solution and electrical conductivity. In a glasshouse 
analyzed in this paper, all these parameters are automatically controlled and regulated.  
In a glasshouse heated with geothermal water there is a possibility of growing crops trough entire year, and thus 
energy costs are significantly lower. If geothermal water temperature is higher and if a glasshouse is closer to a 
geothermal spring, energy costs in the object are lower.   
Production of chosen plant cultures, cut flowers (roses, gerbera and calla) and vegetables (tomato, cucumber and 
pepper) is in glasshouses of the same construction, but the production process differs in equipment required by 
different plants. Also, there is a difference regarding growing technology (Mulligan, 2015) of certain production 
lines. In the case of some plants, costs of glasshouse maintenance and costs of heating do not differ a lot. 
Considering that classification and packing of flowers significantly increase production expenses, these items were 
not considered during calculation of reimbursement margin (when forming cost price, it is assumed that this 
category of costs participate with cca. 5-7%).  
Basic consideration in the paper is that flowers and vegetables production is conducting in the modern glasshouse 
with complete installations and automatic control. This type of glasshouse production is the most professional type 
of production in protected space. Production in such objects is completely protected from outside impacts and with 
totally regulated climate, in accordance with the crop grove in it. In objects is often planned installation for 
accumulation of water (rainwater), for plant irrigation (the cost of forming the accumulation is not anticipated by in 
our case).  
The energy of geo-thermal springs is mostly used directly, which means without converting into some other 
energy form. Direct use of the geo-thermal energy for heating consists of the system with three basic components3: 
- Production borehole – for bringing up the hot water to the surface; 
- Mechanical system – encloses the pumps, thermal alternators and control elements, in order to bring the     
heat into the room; 
- Impressing borehole – for taking the cooled down geo-thermal fluid. 
Directly or indirectly, the geo-thermal energy can be used for radiator soil heating, radiator soil and air heating, 








2  Research activities are conducted for the purpose of a Study (prefeasibility), that is Analysis (high level) of potentials for glasshouse 
construction at the territory of Vranjska Banja (Municipality of Vranje – Region of South and Eastern Serbia). The springs of Vranjska Banja 
origin from the system „Surdulica geo-thermal system“, which represents an area, in which is the geo-thermal waters reservoir. The deepest 
hydro-geo-thermal reservoir is 5 km, and the highest temperature which the geo-thermal water achieves on its passage through the system is 150-
180°C. The territory under which lies the entire hydro-geo-thermal system is 300 km2  of area. The thermal springs in Vranjska Banja represent 
one of the warmest in Europe; the only warmer are geysers in Iceland and springs in Russia. In south Europe, only the spa Abano, in the vicinity 
of Padova, has approximately the same water temperature. 
3 http://www.greenhome.co.me/index.php?IDSP=450&jezik=lat 
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Scheme 1. Direct and indirect connection between the glasshouse and the pipeline4   
 
 
Caption: 1- glasshouse, 2 – heating pipes, 3 – circulation centrifugal pump, 4 – control valve, 5 – outflow of geo-thermal water into the sewage 
system, 6 – control cabinet, 7 – thermometer, 8 – heat exchanger. 
2. Materials and method 
In this paper authors used many literature sources, scientific and professional, from the field of the research topic. 
To present economic indicators and choose the most profitable crop, authors conducted analytical calculations based 
on variable costs for all chosen crops (production lines of vegetables and flowers).   
 As stated by Vasiljević and Subić (2010), due to relatively simple method of calculation and possibility of a 
larger practical application, analytical calculation based on variable costs (Boling et al., 2014) is often used in the 
practice of developed market economies. This calculation was made as an answer to the need of economy subjects  
(Sum and Chorlian, 2014), due to sudden market changes, to find more efficient way to determine and analyze costs 
in compare to the possible or created changes of the structure, volume and ways of doing business, that is more 
adequate analytical background for management, to efficiently manage costs and business decisions  (Popescu, 
2014b) at family farms and in agricultural enterprises.   
Result of analytical calculation based on variable costs is, so called, margin or contribution of reimbursement 
(gross financial result). The reimbursement margin is defined as a difference between the total production value and 
total variable costs, and mathematically it can be presented by the following formula:  
MP = VP – VT, where: 
MP – reimbursement margin; 
VP – production value; 
VT  - variable costs. 
Reimbursement margin is done for every production line at a farm or in an enterprise. The reimbursement margin 
shows us how much assets for covering the fixed costs have left after the variable costs reimbursement and 
realization of a positive financial result.  
Subić, Vasilјević and Rajić (2010) state that presenting the results through reimbursement margin enables fast 
and simple overview of family farm business in one production year, as well as calculation of expected economic 
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3. Results and discussions 
Glasshouse construction largely impacts the yield height so in higher glasshouses, which have more air, there is a 
longer gathering period and thus better yields. Glasshouse for vegetables and flowers growing is type Venlo Glass, 
produced in the Netherlands. Height of a vertical steel pillar is 5.5 m, height of a foundation is 0.3 m and width of an 
individual block ranges from 6.4 -12.8 m.  
In compare to other types of protected space (greenhouses), glasshouse construction must be strongher (more 
massive), that is it must hold significantly heavier elements:  
- Frame construction; 
- Glass; 
- Curtains and their mechanisms; 
- Installations; 
- Plants etc.  
In this paper is assumed that the glasshouse's exploitation lifetime, for vegetables and flowers production, is up to 
20 years.  
Glasshouse differs from a greenhouse by many characteristics including the type of a cover. As the most 
important characteristics of a cover in protected space are permeability of  photo- synthetically active radiation 
(PAR), resistance to UV radiation, isolation, utilization period, a way of setting, price, etc. (Table 1). 
Table 1. Some characteristics of cover materials 
Ordinal no. Cover characteristics Polyethylene foil (PE), 2 mm  Glass 
1. Transparency (permeability) for PAR  90-92% 89-93% 
2. Permeability of thermal radiation, IR Up to 75% 0% 
3. Average amortization period 5 years 20 years 
4. Resistance to UV radiation Degraded by UV rays 100% 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
Integral part of the object is equipment which includes the following installations:  
- Electrical installations for the entire house and work of all systems and controllers in the glasshouse. Three-
phase current is necessary, of voltage 220/380 V and a frequency of 50 Hz.  
- Plumbing installations are directly connected to the computer control system, which controls the amount of 
feed which is given to the plants through the irrigation system. By the system of drainage pipes, drained 
water from the substratum is collected and then disinfected, analysed, enriched by nutrients, and over again, 
if necessary, added to plants.  
- CO2 installations provide fertilization of plants with carbon-dioxide (gassing), which leads to increase of 
plants photosynthesis, and thus yield increase. There is a control system (sensors) of gas amount in the 
installation, considering that in high concentration this gas can be harmful for human health.   
- Heating installations – it is necessary to ensure the adequate thermal conditions and delta T of minimum 
35oC. It means that on -20oC outside, minimal temperature in the glasshouse should be 15oC.   
Heating in the glasshouse consists of three levels of heating pipes:  
- Pipe-rail heating (which serves also for moving a trolley for work and gathering), 
- Growing heating (within the plants rows), 
- Upper heating (which is under the roof wire-netting, above the plants rows). 
The total investments in building the glasshouse (object and installations) on the area of 1 hectare are 
1,300,000.00 EUR. Depending on a plant culture (vegetables or flowers) there is certain specific equipment needed 
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Table 2. Assessment of total investments in building the glasshouse on the area of 1 ha 
Glasshouse, „turnkey“ 
TYPE OF COST EUR 
INSTALLATION (foundation, construction, glass) 700,000.00 
EQUIPMENT (installations, growing area, automatic devices...) 600,000.00 
TOTAL 1,300,000.00 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
Percentage share of glasshouse equipment in total investments needed for object building is 46,15%.   
As stated by Cvijanović et al. (2005) „roses have special place among flowers. This woody, deciduous species, 
resistant to low temperatures, with very decorative flower is grown 3.500 years ago, in Crete (pp. 11).  
Growing of roses in the glasshouse is done on artificial substrate for hydrophone growing of plants. These 
substrates differ depending on origin and the most important are stone wool, pearlite, quartz sand, peat, sawdust, 
polyurethane etc. The roses should be well illuminated by natural light, and the glass, as a cover, provides it the best. 
To achieve the best results it is necessary to fulfil certain conditions required for optimal growth and development of 
plants. Optimal temperature for growing roses is 20-25°C, and in the coldest period of year, the temperature in the 
glasshouse should be 15°C.  The soil temperature during winter production should be 18°C. The level of CO2 in the 
glasshouse should maintain between 600-800 ppm. Exploitation of planted seedlings is up to 5 years.   
After cutting, the roses are kept in a cool place, at 0-4°C temperature. Each rose seedling in one season gives 20-
50 buds (of roses). The rose, in the glasshouse with heating, is gathered from April to December. The yield is 150-
250 flowers per m2.5  
Based on analytical calculation, on the basis of variable costs, reimbursement margin in cut roses production in a 
glasshouse is 201.000,00 EUR per hectare (Table 3.). 
Table 3. Analytical calculation based on variable costs of roses production (ha) 
Ordinalno. Description Amount Unit of measure Price/unit of measure Value (EUR) 
I Revenue 1.800.000,00 pcs/ha 0,32 576.000,00 
1 Labour       90.000,00 
2 Other annual costs       285.000,00 
II Total costs*       375.000,00 
III Gross reimbursement margin (I - II)    201.000,00 
*In the first year add costs of planting material and substrates for planting (in total amount of 175.000 €). 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
In the structure of labour costs the most important are qualified workers and the least importance have seasonal 
workers (Table 4.).   
Table 4. Labour costs structure 
Category of workers Number Engagement durability, in months 
Total annually engagement, 
in months 
Labour cost 
(EUR) Total (EUR) 
Qualified 8 12 96 600,00 57.600,00  
Highly skilled 2 12 24 1100,00 26.400,00  
Seasonal  5 3 15 400,00 6.000,00  
TOTAL 90.000,00  
 
 
5  On the occasion of the glasshouse purchase, one can ask from a supplier a professional support, even a yield warranty. 
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Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
Due to special demands regarding temperature, gerbera cut flowers, in many countries, can be produced only in 
protected space with mandatory heating. After the planting, the air and substrate temperature must be of 18-22°C. 
Also, irrigation water temperature must be in accordance with the air temperature.   
For production of cut gerbera flowers, plants can be used up to 3 years but the production results (number of 
flowers per plant and the quality) decrease with time. Flowers size and consequently good market price is 
accomplished by application of large amount of nutrients. The gerbera yield is during the whole year. The flowers 
yield per a turf, per annum, is 15-25 and on 1m2  can be gathered 130 – 180 flowers6 .  
Reimbursement margin in the gerbera production per 1 hectare is 184.000,00 EUR (Table 5.). 
Table 5. Analytical calculation based on variable costs of gerbera production (ha) 
Ordinal no. Description Amount Unite of measure Price/unite of measure Value(EUR) 
I Revenue 1.300.000,00 pcs/ha 0,43 559.000,00 
1 Labour       90.000,00 
2 Other annual costs       285.000,00 
II Total costs*       375.000,00 
III Gross reimbursement margin (I - II)       184.000,00 
* Planting material costs are not calculated.  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
In the structure of labour costs, which is necessary for production of gerbera cut flowers, as in the case of cut 
roses, the largest importance has qualified labour force (Table 6.). 
Table 6. Labour costs structure 
Category of 
workers Number 
Engagement duration, in 
months 
Total annual engagement, in 
months Labour cost (EUR) Total (EUR) 
Qualified 8 12 96 600,00 57.600,00  
Highly skilled 2 12 24 1.100,00 26.400,00  
Seasonal 5 3 15 400,00 6.000,00  
TOTAL 90.000,00  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
The calla is a plant of tropical forests; its homeland is Middle and South Africa. The calla propagates 
vegetatively, i.e. by the underground tree – tuber and leaves sprout directly from a root, so there is no tree. In one 
year, calla has two phases: there is a period of blossoming and a period of inactivity. During the inactivity period 
calla form flower buds, so it is necessary that the plant passes through this period.  For flower production, calla is 
used up to 3 years, although it can be used for a longer period, up to 8 years, however, then production results 
decrease.  
Calla has great need for water and nutrients, mainly nitrogen necessary for its exuberant grow (especially in the 
initial vegetation phases). Later, it also has increased need for phosphorus and potassium.   
The planting density depends on the sorts’ exuberance and for those more exuberant are from 6 to 8 pieces per 
m2 and for those less exuberant 8 - 10 pieces per 1 m2. The flowers yield per m2 ranges from 100 to 120, while per 
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Blossoming lasts for 8 months during a year, and the blossoming season is from January to March. The highest 
prices of calla are in the period from the New Year to March, when there is peak of blossoming. Due to large offer 
of other plant species, in the rest months of the year, prices of calla are significantly lower.    
Analytical calculation of calla flower production, based on variable costs (Table 7.), showed that reimbursement 
margin is 46.600,00 EUR. 
Table 7. Analytical calculation based on variable costs of calla production (ha)  
Ordinal no. Description Amount Unite of measure Price/unit of measure Value(EUR) 
I Amount 1.100.000,00 pcs/ha 0,26 286.000,00 
1 Labour       74.400,00 
2 Other annual costs       165.000,00 
II Total costs*       239.400,00 
III Gross reimbursement margin (I - II)       46.600,00 
* In the first year add costs of planting material  (in total amount of 55,000 €). Yields differ depending in which year is calla plantation.  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
In compare to production of roses and gerbera, production of calla requires significantly lesser labour force. 
Consequently, worker costs are lower for more than 15.000,00 EUR (Table 8.). 
Table 8. Labour costs structure 
Category of 
workers Number 
Engagement duration, in 
months 
Total annual engagement, in 
months Labour cost (EUR) Total (EUR) 
Qualified 6 12 72 600,00 43.200,00  
Highly skilled 2 12 24 1.100,00 26.400,00  
Seasonal 4 3 12 400,00 4.800,00  
TOTAL 74.400,00  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a 
glasshouse. Institute of agricultural economics, Belgrade (work material). 
 
Growing of tomato in a glasshouse for early spring production has certain specificities and work dynamics in a 
glasshouse is the following:  
• Pricking out young plants from 20. XII to 31. XII; 
• Gathering is from 20. III to 15.XI; 
• Crop cultivation (heating, irrigation and nutrition, ventilation, pollination, protection of diseases and pests, 
forming plants, binding, monitoring...) is from introducing of young plants into glasshouse to the end of 
gathering, that is from  20. XII to 15. XI; 
• Cleaning and disinfection of the object and the equipment for growing is from 20. XI to 20.XII.  
Distribution of tomato yield in a glasshouse, by years, is presented in the table below (Table 9.). 
Table 9. Distribution of tomato yield in the glasshouse (kg/ha) 
Tomato yield I year (kg/ha) II year (kg/ha) III-XIV year (kg/ha) Average I-III (kg/ha) 
January 0 0 0 0 
February 0 0 0 0 
March 9.612 10.152 10.800 10.188 
April 35.600 37.600 40.000 37.733 
May 74.404 78.584 83.600 78.863 
June 93.272 98.512 104.800 98.861 
July 93.984 99.264 105.600 99.616 
August 65.860 69.560 74.000 69.807 
September 53.222 56.212 59.800 56.411 
October 40.086 42.338 45.040 42.488 
November 13.884 14.664 15.600 14.716 
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December 9.790 10.340 11.000 10.377 
Sum 489.714 517.226 550.240 519.060 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials 
for construction of a glasshouse. Institute of agricultural economics, Belgrade (work material). 
 
As stated by Bjelić and Moravčević (2008) „among vegetable crops grew in glasshouses, tomato is the most 
important. In our country it is approximately half of all areas under glasshouses. Growing of tomato in glasshouses 
has very favorable production and financial results.“ (pp. 97). 
During vegetation, specific measures were applied, such as integral protection of crops and  artificial pollination 
by bumble-bees.  
The average tomato yields in modern glasshouses (early-spring production) are about 550 t/ha. Authors start from 
the assumption that the yield in first three years will increase and that it will keep at the expected level until the end 
of exploitation. The lower yields in the first year were assumed due to the labour inexperience, as well as due to 
adjustment of the automatic devices to microclimate peculiarities.  
In a glasshouse tomato production, reimbursement margine per hectare is 195.000,00 EUR (Table 10.). 
Table 10. Analytical calculation based on variable costs of tomato production (ha) 
Ordinal no. Description Amount Unit of measure Price/unit of measure Value(EUR) 
I Revenue 550.000 Kg/ha 1,1 605.000,00 
1 Labour       74.400,00 
2 Other annual costs       330.000,00 
II Total costs       410.000 
III Gross reimbursement margin (I-II)       195.000,00 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a 
glasshouse. Institute of agricultural economics, Belgrade (work material). 
Total labour costs (for qualified, highly skilled and seasonal workers) in the tomato production were 74.400,00 
EUR (Table 11.). 
Table 11. Labour costs structure 
Category of 
workers Number 
Engagement duration, in 
months 
Total annual engagement, in 
months Labour cost (EUR) Total (EUR) 
Qualified 6 12 72 600,00 43.200,00  
Highly skilled 2 12 24 1100,00 26.400,00  
Seasonal 4 3 12 400,00 4.800,00  
TOTAL 74.400,00  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for 
construction of a glasshouse. Institute of agricultural economics, Belgrade (work material). 
Growing of cucumbers in a glasshouse has similar work dynamics as in the case of tomato. Cucumber yields will 
be high (over 600t/ha, annually) due to hydroponic grow. The automatic devices and controllers in the installation 
are identical with the one used in the tomato production.  
 Reimbursement margin (Makhwiting et al., 2014) is lower in compare to tomato production, and it is 143.200,00 
EUR (Table 12.), while labour costs are somewhat higher (Table 13.).   
Table 12. Analytical calculation based on variable costs of cucumber production (ha)  
Ordinal no. Description Amount Unit of measure Price/unit of measure Value(EUR) 
I Revenue 600.000 Kg/ha 0,85 510.000,00 
1 Labour       76.800,00 
2 Other annual costs       290.000,00 
II Total costs       366.800,00 
III Gross reimbursement margin (I-II)       143.200,00 
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Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
Table 13. Labour costs structure 
Category of 
workers Number 
Engagement duration, in 
months 
Total annual engagement, in 
months Labour cost (EUR) Total (EUR) 
Qualified 6 12 72 600,00 43.200,00  
Highly skilled 2 12 24 1100,00 26.400,00  
Seasonal 6 3 18 400,00 7.200,00  
TOTAL 76.800,00  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
In the case of pepper growing in a glasshouse, yields are up to 250t/ha and the growing system is the same as 
with the two previous vegetable cultures (cucumber and tomato).  
 Based on achieved revenues and variable costs  (Nica and Potcovaru, 2014), there is an analytical calculation of 
reimbursement margin in amount of 14.700,00 EUR which is significantly lower than values of other analyzed 
vegetable crops (Table 14.). 
Table 14. Analytical calculation based on variable costs of pepper production (ha)  
Ordinal no. Description Amount Unit of measure Price/unit of measure Value(EUR) 
I Revenue 230.000 Kg/ha 1,29 296.700,00 
1. Labour       72.000,00 
2. Other annual costs       210.000,00 
II Total costs       282.000,00 
III Gross reimbursement margin (I-II)       14.700,00 
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for construction of a glasshouse. 
Institute of agricultural economics, Belgrade (work material). 
 
Labour costs structure in the production of pepper in a glasshouse is presented in a table below (Table 15.).   
Table 15. Labour costs structure 
Category of 
workers Number 
Engagement duration, in 
months 
Total annual engagement, in 
months 
Labour cost 
(EUR) Total (EUR) 
Qualified 6 12 72 600,00 43.200,00  
Highly skilled 2 12 24 1100,00 26.400,00  
Seasonal 2 3 6 400,00 2.400,00  
TOTAL 72.000,00  
Source: Subić Jonel – Lead Project Manager (2014): Study (prefeasibility) – Analysis (high level)of potentials for 
construction of a glasshouse. Institute of agricultural economics, Belgrade (work material). 
 
It is important to mention that on one hectare under glasshouse production it is necessary to hire 2 highly skilled 
workers, and with enlargement of production capacity  (Popescu Ljungholm, 2014) to 3ha, number of highly skilled 
workers could remain 2 while the number of qualified workers would be totally 18 (3 x 6=18). 
4. Conclusions 
Analysis of vegetables and cut flowers production (in a glasshouse with complete installations and automatic 
control), based on investments and analytical calculation on the basis of variable costs reimbursement (Koplyay et 
al., 2014), gives the following conclusion:  
- Of all crops, the most profitable is the production of roses, while the lowest value of reimbursement 
margined is recorded in the production of pepper,  
140   Jonel Subić et al. /  Procedia Economics and Finance  22 ( 2015 )  131 – 140 
- Observing the flowers production only, production of calla has the lowest reimbursement margin (that is 
the lowest gross financial production effect),  
- Observing the vegetables production only, the most profitable is the tomato production, that is it has the 
highest reimbursement margin,  
- Observing average values of all crops, it can be said that better results are achieved in the case of cut 
flowers.  
Besides above stated, used research method can be applied in analysis of other vegetables and cut flowers, whose 
production is possible in a glasshouse heated by geothermal water. Also, this simplified calculation (which refers to: 
investments, reimbursement margin and labour) can be useful tool in managerial decisions (Boubacar and Foster, 
2014) (at family farm or in agricultural enterprise). 
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